Human placenta alpha-N-acetylglucosaminidase: purification, characterization and demonstration of multiple recognition forms.
alpha-N-Acetylglucosaminidase (EC 3.2.1.50) was purified from human placenta by a four-step procedure including ammonium sulfate precipitation, affinity chromatography with immobilized antibodies against urinary alpha-N-acetylglucosaminidase, gel chromatography and discontinuous gel electrophoresis with a 30% recovery and 26 300-fold purification. Immunological methods revealed the contamination with about 10% non-alpha-N-acetylglucosaminidase protein. Isoelectric focusing led to a distribution of activity between 4.3 and 6.5 with maxima at pH 5.1 and pH 5.7. After treatment with neuraminidase, alpha-N-acetylglucosaminidase activity assembled at pH 5.7. The multiple isoelectric forms were endocytosed with different rates by cultured human skin fibroblasts. Placenta alpha-N-acetylglucosaminidase has an apparent molecular weight of 304 000 and contains 23.4% carbohydrate consisting of glucose, galactose, mannose, hexosamines and neuraminic acid. Gel electrophoresis in the presence of 0.1% sodium dodecylsulfate separated placenta alpha-N-acetylglucosaminidase into subunits with molecular weights of 86 500 and 81 000. The activity towards various substrates, the kinetics of hydrolysis, the pH optimum and the stability of the catalytic activity were assayed.